Analysis of Stark Spectroscopy Data
The effect of an applied external electric field (1)
where h is Planck's constant, c is the speed of light, µ r ∆ is the difference dipole moment, also called the Stark tuning rate, α ∆ is the difference polarizability, Α is the transition polarizability, and Β is the transition hyperpolarizability. A Stark spectrum,
, for an isotropic, immobilized sample is the absorption in the presence of a field, A χ (ν ) , probed with polarized light whose electric field vector makes an angle χ to the direction of the applied field, minus the absorption in the absence of the field:
where x A , x B , and x C are the zeroth, first and second derivative coefficients, respectively. These coefficients can be correlated with the Stark parameters µ which implies a 0.03 cm -1 shift to higher energy for molecules aligned parallel to a 1 MV/cm electric field. This result is on the same scale with previous data for aromatic nitriles (1). It indicates that the large first derivative contribution observed in Figure 3A is due to a large transition polarizability (A || ) and large difference dipole moment ( µ r ∆ ), not to large difference polarizability (∆α || ). Therefore the large first and zeroth derivative contribution will not affect using µ r ∆ , the linear Stark effect to interpret IR frequency shifts in terms of changes in local electrostatic fields (Eqn. 1 in the main paper). Hydrogen bonded peak / Non-hydrogen bonded peak
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